Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.043; wR factor = 0.121; data-to-parameter ratio = 13.9.
Related literature
For background to melatonin and melatonin preparations, see: Barrenetxe et al. (2004) ; Williamson et al. (1998) . For background to melatonin receptor ligands, see: Bedini et al. (2006) ; Attia et al. (2008) . For a related structure, see: Attia et al. (2012) . Refinement R[F 2 > 2(F 2 )] = 0.043 wR(F 2 ) = 0.121 S = 1.02 9182 reflections 661 parameters H atoms treated by a mixture of independent and constrained refinement Á max = 0.28 e Å À3 Á min = À0.30 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Symmetry code: (i) Àx þ 2; Ày; Àz þ 1.
Experimental
Data collection: CrysAlis PRO (Agilent, 2011) ; cell refinement: CrysAlis PRO; data reduction: CrysAlis PRO; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia, 1997), Qmol (Gans & Shalloway, 2001) and DIAMOND (Brandenburg, 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010) .
The financial support of the Deanship of Scientific Research and the Research Center of the College of Pharmacy, King Saud University is greatly appreciated. We also thank the Ministry of Higher Education (Malaysia) for funding structural studies through the High-Impact Research scheme (UM.C/HIR/MOHE/SC/12). that commercial melatonin preparations contain N-{2- [1-({3-[2-(acetylamino) ethyl]-5-methoxy-1H-indol-2-yl}methyl)-5-methoxy-1H-indol-3-yl]ethyl}acetamide (1) as a contaminant (Williamson et al., 1998) . The title compound, namely (5-methoxy-1H-indol-1-yl)(5-methoxy-1H-indol-2-yl)methanone (I), can be elaborated to give compound 1, in four steps. The synthesis of compound 1 on a preparative scale is required for the development of an analytical method for the determination of MLT in the presence of this contaminant in commercial MLT preparations. Herein, the crystal and molecular structure of the title compound (I) is described in continuation of on-going studies of melatonin receptor ligands (Bedini et al., 2006; Attia et al., 2008; Attia et al., 2012) .
Three crystallographically independent molecules comprises the asymmetric unit of the title compound (I), Fig. 1 . In each molecule there is a twist in the link between the carbonyl and amine groups but, each of these is approximately syn with the N1-C9-C10-O2, N3-C28-C29-O5 and N5-C47-C48-O8 torsion angles being 19.73 (19), -20.34 (19) and -21.2 (2)°, respectively. Each molecule has a bent shape quantified in terms of the dihedral angle between the indole and indonyl fused ring systems. For the N1-containing molecule this angle is 45.69 (5)° which compares to 45.86 (5) and 47.91 (5)° in the other two molecules. If the inversion-related N1-containing molecule is overlapped with the N2and N3-containing molecules, it can be seen that all three molecules are virtually superimposable, as shown in Fig. 2 . The major differences are apparent in the relative orientations of the terminal methoxy groups of the indonyl rings. In the N1and N-3 containing molecules, the methyl group is orientated in almost the opposite direction to that seen in the N2containing molecule. Further, in the N3-containing molecule, the methoxy group is slightly twisted out of the plane of the benzene ring to which it is connected. This is quantified in the values of the C16-C17-O3-C19, C35-C36-O6-C37 and C54-C55-O9-C57 torsion angles of -179.18 (14), 0.06 (2) and 168.68 (13)°, respectively.
In the crystal, the N1-and N2-containing molecules associate via N-H···O(carbonyl) hydrogen bonds to form dimeric aggregates via 10-membered {···HNC 2 O} 2 synthons, Fig. 3 . The N3-containing molecules self-associate similarly but about a centre of inversion. Molecules assemble into a three-dimensional architecture via π-π interactions with the closest of these occurring between five-membered (N2,C11-C14) and six-membered C32-C37 rings [inter-centroid distance = 3.5307 (9) Å for symmetry operation (i) = -x+1, -y+1, -z+1].
A mixture of (5-methoxy-2,3-dihydro-1H-indol-1-yl)(5-methoxy-1H-indol-2-yl)-methanone (0.20 g, 0.62 mmol) and 2,3-dichloro-5,6-dicyanobenzoquinone (0.19 g, 0.68 mmol) in ethyl acetate (30 ml) was heated at reflux temperature for 18 h. The reaction mixture was evaporated under reduced pressure and the residue was purified by silica gel chromatography (chloroform/methanol/ammonia, 10:1:0.1) to furnish 0.19 g (96%) of (5-methoxy-1H-indol-1-yl)(5-supplementary materials sup-2 Acta Cryst. (2012). E68, o1775 methoxy-1H-indol-2-yl)methanone as a light-red powder which was recrystallized from ethanol to give colourless crystals of the title compound (I); M.pt: 451-452 K.
Refinement
Carbon-bound H-atoms were placed in calculated positions [C-H = 0.95 to 0.98 Å, U iso (H) = 1.2U eq (C)] and were included in the refinement in the riding model approximation. The amino H-atoms were refined freely. The (5 11 17) reflection was omitted owing to poor agreement.
Computing details
Data collection: CrysAlis PRO (Agilent, 2011) ; cell refinement: CrysAlis PRO (Agilent, 2011) ; data reduction: CrysAlis PRO (Agilent, 2011) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia, 1997), Qmol (Gans & Shalloway, 2001) and DIAMOND (Brandenburg, 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010) .
Figure 1
The molecular structure of the title compound (I), showing the atom-labelling and displacement ellipsoids drawn at the 50% probability level. supplementary materials sup-3 Acta Cryst. (2012). E68, o1775
Figure 2
Overlay diagram of the N1-(red), N3-(green) and N5-(blue) containing molecules in (I) aligned so that the central amide residues are coincident.
Figure 3
A view of a dimeric aggregate in (I) sustained by N-H···O hydrogen bonds, shown as blue dashed lines. T min = 0.367, T max = 1.000 17372 measured reflections 9182 independent reflections 7534 reflections with I > 2σ(I) Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
5-Methoxy-2-[(5-methoxy-1H-indol-1-yl)carbonyl]-1H-indole
R int = 0.029 θ max = 76.4°, θ min = 2.7°h = −14→13 k = −10→15 l = −21→21 Refinement Refinement on F 2 Least-squares matrix: full R[F 2 > 2σ(F 2 )] = 0.043 wR(F 2 ) = 0.121 S = 1.w = 1/[σ 2 (F o 2 ) + (0.0672P) 2 + 0.3331P] where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max < 0.001 Δρ max = 0.28 e Å −3 Δρ min = −0.30 e Å −3
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq O1 0.87563 (11) 0.89787 (9) 0.11597 (6) 0.0252 (2) O2 0.71161 (10) 0.56194 (8) 0.59096 (7) 0.0228 (2) O3 0.72114 (11) 0.68238 (10) 0.93945 (7) 0.0270 (2) (7) 0.0214 (7) 0.0047 (6) −0.0006 (6) −0.0034 (6) C2 0.0183 (6) 0.0150 (6) 0.0211 (7) 0.0045 (5) −0.0036 (5) −0.0064 (5) C3 0.0214 (6) 0.0177 (6) 0.0250 (7) 0.0048 (5) −0.0059 (5) −0.0087 (5) C4 0.0244 (7) 0.0213 (7) 0.0220 (7) 0.0070 (5) −0.0070 (5) −0.0102 (5) C5 0.0230 (7) 0.0199 (6) 0.0192 (7) 0.0087 (5) −0.0044 (5) −0.0043 (5) C6 0.0188 (6) 0.0165 (6) 0.0196 (7) 0.0039 (5) −0.0026 (5) −0.0051 (5) C7 0.0162 (6) 0.0163 (6) 0.0203 (7) 0.0036 (5) −0.0030 (5) −0.0058 (5) C8 0.0169 (6) 0.0159 (6) 0.0197 (7) 0.0037 (5) −0.0013 (5) −0.0052 (5) C9 0.0171 (6) 0.0157 (6) 0.0200 (7) 0.0030 (5) −0.0016 (5) −0.0067 (5) C10 0.0167 (6) 0.0147 (6) 0.0209 (7) 0.0023 (5) −0.0028 (5) −0.0045 (5) C11 0.0205 (6) 0.0136 (6) 0.0203 (7) 0.0033 (5) −0.0021 (5) −0.0023 (5) C12 0.0208 (6) 0.0143 (6) 0.0216 (7) 0.0021 (5) −0.0019 (5) −0.0036 (5) C13 0.0161 (6) 0.0155 (6) 0.0213 (7) 0.0008 (5) −0.0015 (5) −0.0039 (5) C14 0.0159 (6) 0.0161 (6) 0.0188 (6) 0.0004 (5) −0.0022 (5) −0.0041 (5) C15 0.0193 (6) 0.0152 (6) 0.0227 (7) 0.0018 (5) −0.0027 (5) −0.0034 (5) C16 0.0208 (6) 0.0184 (6) 0.0227 (7) 0.0030 (5) −0.0040 (5) −0.0011 (5) C17 0.0196 (6) 0.0241 (7) 0.0188 (7) 0.0004 (5) −0.0031 (5) −0.0044 (5) C18 0.0206 (6) 0.0189 (6) 0.0219 (7) 0.0019 (5) −0.0027 (5) −0.0063 (5) C19 0.0534 (11) 0.0373 (9) 0.0236 (8) 0.0136 (8) −0.0114 (7) −0.0125 (7) C20 0.0283 (7) 0.0227 (7) 0.0206 (7) −0.0027 (6) −0.0016 (6) −0.0019 (5) C21 0.0170 (6) 0.0153 (6) 0.0193 (7) 0.0034 (5) −0.0024 (5) −0.0051 (5) C22 0.0211 (6) 0.0158 (6) 0.0212 (7) 0.0015 (5) −0.0042 (5) −0.0067 (5) C23 0.0236 (7) 0.0205 (7) 0.0190 (7) 0.0018 (5) −0.0044 (5) −0.0081 (5) C24 0.0201 (6) 0.0191 (6) 0.0160 (6) 0.0021 (5) −0.0020 (5) −0.0036 (5) C25 0.0183 (6) 0.0162 (6) 0.0177 (6) 0.0016 (5) −0.0025 (5) −0.0041 (5) C26 0.0158 (6) 0.0152 (6) 0.0189 (7) 0.0026 (5) −0.0031 (5) −0.0045 (5) C27 0.0183 (6) 0.0140 (6) 0.0186 (6) 0.0014 (5) −0.0030 (5) −0.0043 (5) C28 0.0185 (6) 0.0143 (6) 0.0174 (6) 0.0031 (5) −0.0034 (5) −0.0049 (5) C29 0.0177 (6) 0.0148 (6) 0.0189 (7) 0.0024 (5) −0.0032 (5) −0.0039 (5) C30 0.0227 (6) 0.0126 (6) 0.0206 (7) 0.0022 (5) −0.0031 (5) −0.0023 (5) C31 0.0201 (6) 0.0143 (6) 0.0220 (7) 0.0025 (5) −0.0018 (5) −0.0044 (5) C32 0.0166 (6) 0.0150 (6) 0.0202 (7) −0.0001 (5) −0.0005 (5) −0.0041 (5) C33 0.0154 (6) 0.0149 (6) 0.0178 (6) −0.0006 (5) −0.0004 (5) −0.0040 (5) C34 0.0180 (6) 0.0159 (6) 0.0187 (6) 0.0017 (5) −0.0015 (5) −0.0031 (5) C35 0.0189 (6) 0.0185 (6) 0.0187 (7) 0.0005 (5) −0.0029 (5) −0.0014 (5) C36 0.0197 (6) 0.0228 (7) 0.0168 (6) −0.0028 (5) −0.0005 (5) −0.0048 (5) C37 0.0189 (6) 0.0185 (6) 0.0214 (7) 0.0003 (5) 0.0008 (5) −0.0072 (5) C38 0.0344 (8) 0.0289 (8) 0.0187 (7) −0.0026 (6) −0.0061 (6) −0.0016 (6) C39 0.0283 (7) 0.0213 (7) 0.0274 (8) 0.0012 (6) −0.0039 (6) −0.0021 (6) C40 0.0173 (6) 0.0159 (6) 0.0270 (7) 0.0009 (5) −0.0031 (5) −0.0039 (5) C41 0.0210 (6) 0.0167 (6) 0.0298 (8) 0.0027 (5) −0.0015 (6) −0.0075 (6) C42 0.0227 (7) 0.0210 (7) 0.0278 (8) −0.0001 (5) 0.0000 (6) −0.0086 (6) C43 0.0221 (7) 0.0194 (7) 0.0249 (7) −0.0011 (5) −0.0022 (5) −0.0034 (6) C44 0.0182 (6) 0.0160 (6) 0.0263 (7) 0.0016 (5) −0.0040 (5) −0.0034 (5) C45 0.0164 (6) 0.0161 (6) 0.0247 (7) 0.0010 (5) −0.0023 (5) −0.0046 (5) C46 0.0180 (6) 0.0146 (6) 0.0282 (7) 0.0017 (5) −0.0037 (5) −0.0055 (5) C47 0.0183 (6) 0.0157 (6) 0.0263 (7) 0.0015 (5) −0.0032 (5) −0.0065 (5) C48 0.0173 (6) 0.0150 (6) 0.0276 (7) 0.0030 (5) −0.0031 (5) −0.0046 (5) C49 0.0221 (7) 0.0136 (6) 0.0264 (7) −0.0003 (5) −0.0007 (5) −0.0021 (5) C50 0.0214 (6) 0.0137 (6) 0.0266 (7) 0.0002 (5) −0.0015 (5) −0.0025 (5) C51 0.0163 (6) 0.0152 (6) 0.0260 (7) 0.0019 (5) −0.0030 (5) −0.0031 (5) C52 0.0167 (6) 0.0144 (6) 0.0244 (7) 0.0036 (5) −0.0030 (5) −0.0029 (5) C53 0.0173 (6) 0.0154 (6) 0.0302 (8) 0.0017 (5) −0.0030 (5) −0.0035 (5) C54 0.0188 (6) 0.0174 (6) 0.0283 (8) −0.0008 (5) −0.0013 (5) 0.0000 (5) C55 0.0192 (6) 0.0208 (7) 0.0240 (7) 0.0024 (5) −0.0004 (5) −0.0022 (6) C56 0.0198 (6) 0.0169 (6) 0.0251 (7) 0.0010 (5) −0.0018 (5) −0.0029 (5) C57 0.0346 (8) 0.0212 (7) 0.0261 (8) 0.0014 (6) −0.0020 (6) −0.0050 (6) Geometric parameters (Å, º) (14) H38A-C38-H38C 109.5 C5-C6-C7 117.55 (13) H38B-C38-H38C 109.5
